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(57)Abstract: 

PURPOSE: To provide the material for a light reflection and heat 
radiation which prevents the degradation in recording sensitivity by 
heat radiation at the time of recording without impairing reflection 
characteristics, imparts an adequate rapid cooling effect to a medium 
and can enhance sensitivity. 

CONSTITUTION: This recording medium has the constitution formed 
by successively laminating a heat resistant protective layer 2, a 
recording layer 3, a heat resistant protective layer 4 and a reflection 
and heat radiation layer 5 on a substrate. The reflection and heat 
radiation layer 5 consists of an Ag-Ge alloy material or Ag-Cr alloy 
material having a specific compsn. These thermal conductivity of 
these alloys can be controlled and simultaneously the high reflectivity 
can be maintained by adjusting the compsn. ratios thereof and, 
therefore, the higher sensitivity is attained without impairing the 
reflection characteristics. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The charge of light-reflex thermolysis material characterized by consisting of an alloy expressed with the 

following general formuia-ization 1. 

[Formula 1] 

A g x G e i- x 

(5£*. 0. 8£x£0. 99 [Th5^2%]T&S) 

[Claim 2] The charge of light-reflex thermolysis material characterized by consisting of an alloy expressed with the 
following general formuia-ization 2. 
[Formula 2] 



(St*, 0. 6£y£0. 99 [7h3s>3*] T & 3 ) 

[Claim 3] The optical recording medium characterized by having the reflective thermolysis layer which the optical 
constant of a record layer material is changed to the record layer prepared on the substrate by irradiating an 
electromagnetic wave, and turns into it from a material according to claim 1 or 2 by this in the optical recording 
medium in which informational record, regeneration, and a deletion are possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the optical recording medium which used the charge of light-reflex 

thermolysis material, and it. 

[0002] 

[Description of the Prior Art] Generally a phase-change form optical recording method uses change of the optical 
constant accompanied by the phase transition by the heat of the matter which constitutes a record layer. By using a 
chalcogen system compound for a record layer material, and specifically, irradiating the light corresponding to the 
energy band gap of the compound The light which the record layer was made to absorb light and was absorbed is 
changed into heat, after carrying out the temperature up of the temperature of the optical irradiation section and 
carrying out melting of the record material with the heat, it quenches and amorphous-substance-izes and, generally 
this amorphous-substance-ized fraction (pit) is considered as record. Next, when eliminating this record, rather than 
the time of record, by low power, light is irradiated and this amorphous fraction is crystallized. 
[0003] Thus, a phase-change form optical recording method is the crystal of the record material by the 
on-the-strength modulation of an incident light. - It is foundations to use the phase change between amorphous 2 
phases. Therefore, informational record and an informational deletion are performed with a sufficient reliability how by 
optical irradiation of a low energy, or (namely, high-sensitivity-izing) it becomes important. It starts how this 
high-sensitivity-ization is used well [ for the purpose of the heat which occurs how the light irradiated by the record 
layer is absorbed effectively and its result ]. 

[0004] It combines with making low the light energy which heat capacity is reduced and informational record and a 
deletion take by making the thickness of a record layer thin as concrete technique for this, light which penetrated the 
record layer by preparing a reflecting layer is reflected (multiple reflection), and it can consider using the irradiated 
light as effectively as possible. For example, the method of using a chalcogen system compound for a record. layer, 
and using metals, such as aluminum, Ag, and Rh, for a reflecting layer is proposed by JP,61-18262,B. Since the 
thermal conductivity of a reflecting layer is large when it does in this way, the quenching effect by thermolysis of heat 
can be expected, and it is useful to amorphousHzation at the time of being informational record. 
[0004] Before the temperature of the Records Department fully rises in case of record and reaching temperature 
required for melting since thermal conductivity is large when metals, such as aluminum, Ag, Au, and Cu, are used for a 
reflecting layer, heat is radiated, and it will become impossible however, to carry out record which led to the fall of 
record photographic sensitivity and was stabilized by some medium design situation. The method of making 
high-sensitivity-ization realize is also proposed by using semiconductors, such as metals, such as Ti, Cr, Mn, etc. with 
thermal conductivity low on the other hand comparatively, or Si, germanium, for a reflecting layer (JP,63~5863,A etc.). 
However, if thermal conductivity is not well controlled in this case, in case of record, thermal conductivity becomes 
small too much, and as a result of the cooling effect's becoming not enough, when there is a possibility that it may 
become impossible to carry out record which amorphous-ization became difficult and was stabilized, since a reflection 
factor falls, the duty as a reflecting layer will be lost. 

[0005] this invention solves the trouble of such conventional technique, it gives the moderate quenching effect while 
it prevents a fall of the record photographic sensitivity by thermolysis at the time of record, without spoiling a 
reflective property, and it aims at offering the optical recording medium using the charge of light-reflex thermolysis 
material and it which can realize high-sensitivity-ization. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned purpose, as a result of this invention persons' 
repeating a research zealously, Ag with big thermal conductivity with a high reflection factor, When Cr or semimetal 
germanium which is the comparatively small metal of thermal conductivity is alloyed by the specific composition ratio, 
While the fall of a reflection factor was prevented, it was enabled to adjust to sufficient value to give the quenching 
effect required for amorphous-izing of a record material in case of informational record, and it finds out that 
high-sensitivity-ization can be attained and thermal conductivity also came to complete this invention. 
[0007] That is, according to this invention, the charge of light-reflex thermolysis material characterized by consisting 
of an alloy expressed with the following general formula-ization 1 is offered. In addition, a composition ratio shall be 
expressed with ************ % below. 
[Formula 1] 

A e x G e i- x 

(5£*. 0. 8£x£0. 99-C&S) 

[0008] Moreover, according to this invention, the charge of light-reflex thermolysis material characterized by 
consisting of an alloy expressed with the following general formula-ization 2 is offered. 
[Formula 2] 

A g y C r i- y 
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[0009] Furthermore, according to this invention, by irradiating an electromagnetic wave at the record layer prepared 
on the substrate, the optical constant of a record layer material is changed and the optical recording medium 
characterized by having the reflective thermolysis layer which consists of a charge of an alloy expressed by the 
above-mentioned general-formula-izing 1 or ** 2 by this in the optical recording medium in which informational 
record, regeneration, and a deletion are possible is offered. 

[001 0] In the above-izing 1 , as for the domain of x, 0.8-0.99 are desirable, 0.92-0.99 are more desirable, and 
0.95-especially 0.99 are desirable. If x is less than 0.8, a reflection factor will become 70% or less, and if 0.99 is 
exceeded, it will become almost the same as that of an Ag independent property. 

[001 1] Moreover, in the above-izing 2, as for the domain of y, 0.6-0.99 are desirable, 0.75-0.99 are more desirable, and 
0.85-especially 0.99 are desirable. If y is less than 0.6, a reflection factor will become 80% or less, and if 0.99 is 
exceeded, it will become almost the same [ an Ag independent property ]. 

[0012] Since a reflection factor can also acquire 68% or more of a value when thermal conductivity can be broadly 
changed by adjustment of alloy composition with 8x10-2 W/cm and, and K-3.2W/cm, and K when it uses for the 
reflective thermolysis layer of a phase-change form optical disk especially although preferably used for 
light-corpuscle children, such as an optical disk, medium offer of the charge of light-reflex thermolysis material by this 
invention corresponding to the linear velocity of an optical disk is attained. In the case of the ON appearance of a 
high-speed information, it is necessary to carry out linear velocity of an optical disk early like a computer memory, for 
example, in that case From the case where unit time and the irradiation energy per unit area are low linear velocity 
when a record laser power is set constant, by the parvus's Correspondence to the medium the linear velocity of 7m / 
more than sec is attained by adjusting composition that the accumulation effect should be improved, so that thermal 
conductivity may be set to 8x10-2 W/cm and, K, - 9.5x10-1 W/cm and, and K. Moreover, although it is necessary to 
raise the thermolysis effect since linear velocity is slow, by adjusting composition so that thermal conductivity may be 
set to 1 .8W/cm and K-3.2W/cm, and K in that case, the thermolysis effect can be raised, the quenching effect 
required for record (amorphous-izing) is acquired, and the correspondence of the case of voice or CD for image 
memories to the medium comparatively for low speeds below the linear velocity of 2m / sec is attained. 
[0013] The example of 1 configuration of the optical recording medium by this invention is shown in drawing 1 . The 
medium shown in drawing 1 has the configuration which carried out the laminating of the heat-resistant protection 
layer 2, the record layer 3, the heat-resistant protection layer 4, and the reflective thermolysis layer 5 one by one on 
the substrate 1. Of course, this invention is not limited to this example of a configuration, and various deformation and 
change are possible for it. 

[0014] Usually, the substrate 1 used by this invention consists of glass, a ceramics, or a resin, and the resin substrate 
is suitable for it in respect of the moldability, the cost, etc. Although polycarbonate resin, acrylic resin, an epoxy resin, 
polystyrene resin, the acrylonitrile-styrene copolymer resin, a polyethylene resin, polypropylene resin, a silicone 
system resin, a fluorine system resin, ABS plastics, a urethane resin, etc. are mentioned as an example of 
representation of a resin, polycarbonate resin and an acrylic resin are desirable in respect of workability, an optical 
property, etc. Moreover, as a configuration of a substrate, you may have the shape of the shape of a disk, the shape 
of a card, and a sheet. 

[0015] As a material of the heat-resistant protection layers 2 and 4, SiO, Si02, ZnO, Sn02. aluminum2 03, and Ti02, 
In2 03, MgO, and Zr02 Nitrides, such as a metallic oxide of a grade, Si3N4, and AIN, TiN, BN, ZrN, ZnS, In2 S3, and 
TaS4 Carbide, and tire ******-|ike carbon or those mixture, such as a sulfide of a grade, SiC and TaC, B4 C, and WC, 
TiC, ZrC, are mentioned. Moreover, the impurity may be included if needed. Such heat-resistant protection layers 2 
and 4 can be formed by the various gaseous-phase forming [ membranes ] methods, for example, a vacuum deposition 
method, a spatter, the plasma CVD method, optical CVD, the ion-plating method, the electron-beam-evaporation 
method, etc. It is good 200-5000** and to consider as 500-3000** suitably as a thickness of the heat-resistant 
protection layers 2 and 4. If it becomes thinner than 200**, it will stop achieving the function as a heat-resistant 
protection layer, and if it becomes thick from 5000** conversely, a photographic-sensitivity fall will be caused, or it 
becomes easy to produce an interfacial peeling. Moreover, a protection layer can also be many sides-ized if needed. 
[001 6] An optical constant changes with irradiation of an electromagnetic wave, and if the record layer 3 is a 
phase-change form record material in which informational record, regeneration, and a deletion are possible by this, its 
proper thing is usable. It is desirable to perform membranous formation using a spatter, the thickness at this time — 
100-2000** — 200 - 1000** is preferably suitable When it becomes thinner than 100**, the property of a record 
layer material will be checked, and when it becomes thick from 2000** conversely, record and deletion photographic 
sensitivity will fall. 

[0017] The reflective thermolysis layer 5 serves as the characteristic feature of this invention, and the charge of an 
alloy expressed with the above-mentioned general-formula-izing 1 or ** 2 is used, although it is desirable to perform 
membranous formation using a vacuum deposition method and a spatter and the thickness at this time is based also 
on the heat capacity of the charge of an alloy to use, and a refractive index — 300-2000** — 500 - 1000** is 
preferably suitable When it becomes thinner than 300**, thermal conductivity will fall, when it becomes thick from 
2000** conversely, heat capacity becomes large and record and deletion photographic sensitivity will fall. 
[001 8] Although various things, such as laser light, an electron ray, an X-ray, ultraviolet rays, a visible ray, infrared 
radiation, and microwave, are employable as electromagnetism used for record, regeneration, and a deletion, in case it 
attaches in a drive, the beam of small and compact semiconductor laser is the optimum. 
[0019] 

[Example] Hereafter, although an example explains this invention still in detail, this invention is not limited to these 
examples. 

[0020] The laminating of a heat-resistant protection layer, a record layer, a heat-resistant protection layer, and the 
reflective thermolysis layer was carried out one by one by rf spatter on the polycarbonate substrate with a slot of 
examples 1-6 and example pitch of comparison 1 .6micrometer, and depth 700** (the thickness of 1.2mm, diameter of 
86mm), and the optical disk for evaluation was produced. Moreover, when forming ******, the 20mmx20mmx1 mm 
cover glass was attached for the thermal conductimetry. The material and thickness which were used for each class 
are shown in Table 1 . Moreover, the measured value of the thermal conductivity and reflection factor of a reflective 
thermolysis layer is shown in Table 2. In addition, since it was very difficult when measurement of the thermal 
conductivity of a reflective thermolysis layer has a thin thickness, membranous conductivity was measured by 4 
terminal method, and it asked by calculation according to the Wiedemann Franz law. 
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[0021] 
[Table 1] 



fir./ 



mm 2 

Sr. 2- 



mm* 



Si,N« 
(2000A)* 



(2000A) 



(2000A) 



Si,N« 
(2000A) 



S1,N 4 
(2000A) 



(2000A) 



Si,N 4 
(2000A) 



(AglnTesVsSbo.T 
(1000A) 



(AgInTei) 0 . 3 Sbo.7 
(1000A) 



(AgInTe*) 0 .sSbo.r 
(1000A) 



(AgInTe,) 0 . 3 Sbo.T 
(1000A) 



(AgInTe 3 )o.3Sbo.i 
(1000A) 



(AglnTesVsSbo.T 
(1000A) 



(AgInTe z )o. 3 Sbo.i 
(1000A) 



y 



Si,N« 
(1000A) 



Si,N, 
(1000A) 



Si«Ni 
(1000A) 



Si.N, 
(1000A) 



Si.N, 
(1000A) 



(1000A) 



Si„R, 
(1000A) 



Ago * $ 5 Geo * 0 5 
(800A) 



Ago. 9 Ge 0 . i 
(800A) 



Ago.sGeo-s 
(800A) 



Ago . 9 Cr 0 . i 
(800A) 



Ago . a Cr 0 . a 
(800A) 



Ago - 7 Cr 0 . s 
(800A) 



Ag 




* ( ) ftumm 



[0022] 
[Table 2] 









a&fc#*CW/cm-k) 






Ago . 9 6 Geo .05 


0. 43 


8 3.0 




Ago.jGeo.i 


0.2 1 


7 7.0 




Ago. s Ge 0 .a 


0.0 8 


6 8.0 




Ago . 9 Cro • 1 


0. 93 


9 6.0 




Ago.sCfo.a 


0.3 7 


9 2.2 




Ago.rCr 0 .s 


0.16 


8 3.6 


imm 


Ag 


3.2 1 


9 8.0 



[0023] It carried out by narrowing down 830nm semiconductor laser light to the diameter with a diameter of 1 
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micrometer of a spot in respect of a medium through the lens of NA0.5, and irradiating from a substrate evaluation of 
each optical disk produced as mentioned above. Although the record layer after membrane formation was amorphous, 
in case of measurement, the whole disk surface was fully first crystallized with 4-1 OmW DC light in respect of the 
medium, and it was made into the initial (un-recording) status. Linear velocity of an optical disk is carried out s s s s 
in 2m /, 7m /, 9m /,11m /, and 15m/s, and the write-in conditions of record were set to 1.14MHz, 3.98MHz, 4.8MHz, 
5.8MHz, and 7.9MHz to each linear velocity, and changed the laser power (Pw) to 6-1 7mW. Reading power Pr could be 
1.0mW. The write-in laser power Pw, the optimum deletion power Pe, obtained C/N-ary, and a deletion ratio when C / 
N (carrier pair noise ratio) value becomes a saturation or the maximum are shown in Tables 3-7 for every linear 
velocity, respectively. The deletion was performed with DC light. 
[0024] 
[Table 3] 

(«5$: 2m/s, Mtfltl. 14MHz) 







Pw 
(mW) 


P e 
(mW) 


C/N 
(dB) 


(-dB) 




Ago . » s Geo • 0 6 


8 


5 


3 7 


1 7 




Ago . » Geo • i 


8 


5 


3 0 


1 1 




Ago . g Geo • z 


6 


5 


1 7 


7 


S£S£W4 


Ago . » Cro • i 


9 


6 


5 0 


4 4 


mm 5 


Ago . 8 do . 2 


8 


5 


3 3 


1 3 


mum 6 


Agg.rCro.a 


8 


5 


2 1 


8 




Ag 


1 1 


7 


5 6 


5 4 




[0025] 
[Table 4] 

mm: 7m/s. ««S3. 98MHz) 







Pw 
(mW) 


P e 
(mW) 


C/N 
(dB) 


*£ifc 
(-dB) 




Ago . s s Geo • o s 


9 


6 


4 7 


3 4 




Ago . s Geo • i 


8 


5 


42 


2 1 




Ago .gGeo.a 


7 


5 


3 3 


1 3 




Ago . 9 Cro . i 


1 0 


7 


5 6 


5 3 




Ago.sCro.z 


9 


6 


44 


3 1 


S£Sfi«6 


Agg.rCro.a 


8 


5 


3 8 


1 9 




Ag 


1 3 


7 


5 5 


5 1 



[0026] 
[Table 5] 
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(H3i:gm/8. Mfift4. 8MHz) 







Pw 
(mW) 


Pe 
(mW) 


C/N 
(dB) 


mint 

(-dB) 




Ago . 9 5 Geo • 0 6 


1 0 


7 


5 0 


3 8 




Ago . 9 Geo • i 


9 


6 


4 5 


3 0 




A& . » Geo ■ 2 


8 


6 


3 8 


1 8 




Ago . »Cro • i 


1 1 


7 


5 6 


5 3 




Ago.sCro.i 


1 0 


7 


4 7 


3 3 




Ago.7Cr 0 .8 


9 


6 


4 1 


2 1 




Ag 


1 4 


8 


5 5 


5 1 



[0027] 



(S3: 1 lm/s, M«Sc5. 8MHz) 







Pw 
(mW) 


Pe 
(mW) 


C/N 
(dB) 


(-dB) 




Ago. 96 GCo. 0 5 


1 1 


7 


5 2 


4 7 




Ago .»Ge 0 .i 


1 0 


6 


4 7 


4 0 




Ago.sGeo.j 


8 


6 


4 1 


2 4 


H3E0I4 


Ago .»Cr 0 .i 


1 2 


7 


5 5 


5 1 


m&ei 5 


Ago . a Cro • i 


1 1 


7 


5 1 


4 7 




Ago • 7 Cro . a 


1 0 


6 


4 7 


3 9 


ami 


Ag 


1 5 


8 


5 3 


4 9 



[0028] 
[Table 7] 
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Pw 
(mW) 


Pe 
(mW) 


C/N 
(dB) 


(-dB) 




Ago.ssGeo.oe 


1 2 


7 


5 5 


5 0 




Ago.«Ge 0 .i 


1 1 


7 


5 3 


4 6 


mmm3 


Ago . « Geo • 3 


9 


7 


4 6 


3 1 




Ago • • Cro • i 


1 4 


8 


5 3 


4 9 




Ago . s Cro . i 


1 2 


7 


5 5 


5 1 




Ago.rCro.s 


1 1 


7 


5 2 


4 5 




Ag 


1 7 


9 


5 0 


4 1 



[0029] Above, while the reflective thermolysis layer using AgGe or AgCr alloy can control thermal conductivity by 
adjusting the alloy composition ratio, a reflection factor is also known by that it has the function as a reflecting layer, 
so that clearly from Tables 1-7. And it can be used, without reducing the disk property, even if it changes linear 
velocity from a low speed (2m/(s) or less) to an inside high speed (7m/(s) or more), if the thermal conductivity is 
controlled when using this reflective thermolysis layer for a phase-change form optical disk, and the phase-change 
form optical disk which can correspond to the system according to the purpose can be offered. 
[0030] 

[Effect of the Invention] According to invention of claims 1 and 2, since they can hold a high reflection factor while 
the charge of an Ag-germanium alloy and the charge of an Ag-Cr alloy can control thermal conductivity by adjusting 
the alloy composition ratio, they are suitable as a charge of reflective thermolysis material for a light-corpuscle child, 
especially phase-change form optical recording mediums. Since the charge of an Ag-germanium alloy and the charge 
of an Ag-Cr alloy which were used for the reflective thermolysis layer according to invention of a claim 3 can adjust 
thermal conductivity broadly if the alloy composition ratio is adjusted, when a record medium is made into the shape 
of a disk etc., they can offer the high sensitivity optical recording medium corresponding to linear velocity. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 it is the cross section showing typically the example of 1 configuration of the phase-change form optical 
recording medium by this invention. 
[Description of Notations] 
1 Substrate 

2, 4 Heat-resistant protection layer 
3 Record Layer 

5 Reflective Thermolysis Layer 



[Translation done.] 




1 / 1 



2002/04/03 14:31 




7www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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